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JOB PERFORMANCE REPORT

ABSTRACT

The Department's coded-wire tagging program completed its eighth season of work.
Total tagging effort was the lowest since initiation of the program with 526,895 fish tagged
for release in 1983. This included 250,065 summer steelhead, 62,188 summer chinook
salmon and 214,642 spring chinook salmon. No fall chinook salmon were tagged because
of poor fish health.

In 1982 it was necessary to use marks other than the coded-wire tag. The most commonly
used mark was the freeze brand. A total of 374,835 fish were freeze branded. Of these, 219,089
were in conjunction with the coded-wire tag. Two additional groups totalling 60,623 were marked
with fin clips. This brought the total number of fish marked with either a tag, a single mark or a
combination of marks to 743,264. This report summarizes all types of marking operations
conducted at Idaho anadromous fish hatcheries.

Author:

Rodney C. Duke
Senior Fishery Research Biologist
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RECOMMENDATIONS

1. The tagging and recovery portions of the coded-wire marking program should be continued
until the following can be assessed:

A. Idaho's contribution to the various lower Columbia River and ocean fisheries.

B. The effectiveness and contribution of new hatcheries.

C. Solutions to present problems involved with artificial propagation.

2. Any coded-wire tagging program should continue for a minimum of five years after the last tag
release in order to retrieve and publish the out-standing tag data.

OBJECTIVES

Mark approximately 1,000,000 salmon and steelhead smolts at Idaho hatcheries
with coded-wire tags.

Decode coded-wire tags that are recovered from the Pacific Ocean, Columbia and
Idaho fisheries, at hatchery racks and on spawning grounds.

Expand recovery data to estimate harvest of Idaho anadromous fish in various
fisheries and determine timing through major river segments.

INTRODUCTION

During the early stages of Idaho's coded-wire tagging program, the following guidelines
and goals were established to carry out the objectives of the program:

1. Mark salmon and steelhead smolts with a coded-wire tag in order to provide
information that is vitally needed for the management and perpetuation of these
species in Idaho.

2. Tag fish for use in functional experiments which will result in needed information
on the various aspects of contribution to fisheries, rearing and releasing.

3. Search for better techniques and modifications which will improve the quality and
efficiency of tagging operations.

4. Tag salmon and steelhead smolts for release each year. Total numbers should be
increased as new hatcheries are built.

5. Schedule tagging as early in the tagging season as possible to pre-vent excessive
handling at smolting time.
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6. Monitor downstream and ocean recoveries in close coordination with other agencies.

7. Plan and coordinate efforts for tag recovery to insure that as many tags as possible are
recovered. Recovery efforts should be emphasized at hatcheries and on spawning
ground surveys.

8. Establish a tag recovery center to receive and analyze recovered tags.

During the past eight years, the program has followed these guidelines and established the
necessary procedures and facilities to carry out the objectives of the program. Tagging operations
from 1976 to 1983 are summarized by computer listing in the Appendix. The abbreviations used in
the listing can be found in the key for tagging operations (Appendix).

Commencing this year, various Department and Idaho Cooperative Fishery Unit
personnel marked large numbers of fish utilizing freeze brands and fin clips in addition to the
adipose clip coded-wire tag combination. This report summarizes those groups with hatchery
origin. The National Marine Fisheries Service (NMFS) also did marking at Dworshak National
Fish Hatchery to assess a homing and transportation study. Their work is summarized in Table
1.

There are many studies which utilize the coded-wire tagging system. Since many of these
do not represent contribution and will be reported elsewhere, they will not be fully evaluated in
this report. In my previous reports, no attempt was made to identify the various investigators
involved. Starting in this report, I include the identity of the person presently responsible for a
study's evaluation. Hopefully, this will assist interested users of this data in obtaining final
conclusions about a particular study. Names of investigators for studies in previous years are
available upon re-quest.

TECHNIQUES USED

A complete description of the mobile unit, the tagging machines and
the various procedures used in the tagging program is detailed in a coded-wire tagging manual (
Duke 1980). The mobile unit did undergo some minor interior modifications during 1981.

All tagging operations summarized in this report follow the standardized methodology for
reporting coded-wire tag data. The binary code designation lists the agency, then the DATA 1
row and the DATA 2 row. For example, 10/25/35 represents Agency Code 10, DATA row 1 is 25
and DATA row 2 is 35.

Pre-release tag loss figures were derived for most tagged groups. In some situations
where a tag retention check could not be made, the eight year average tag loss of 3.0% was
assumed.
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Freeze branding operations were conducted using standard cold branding procedures
utilizing liquid nitrogen (Raymond 1974). The freeze brand designation followed that
methodology in wide acceptance, i.e., the location of the brand on the fish followed by the
brand used, with the position of the brand stated last. Only 4 locations were used on the fish:
under the dorsal fin (dorsal) and anterior to the dorsal (anterior), on both right
and left sides. The branding tool was positioned one of four ways: straight up (position 1), to
the right 900 (position 2), upside down (position 3), and 2700 or 900 to the left (position 4).
Therefore, an upside down "T" brand on the left side below the dorsal fin would be designated
L.D. T-3.

All lots of fish marked in 1982-83 at Idaho hatcheries are catalogued within this report
by species and then hatchery. Pertinent marking information is summarized under each mark
designation used at the hatchery.

Computer Program

The computer program known as the Statistical Analysis System (SAS) was used to
record and summarize tag release information for all release years. The release information
report includes data on fish size, number of fish tagged and released, mode of migration,
purpose of the release,
site of release and other pertinent information. The tag release information is listed in separate
groupings. The information listed in the Appendix is by hatchery and data code. However, the
information is also summarized by:

A. Data code;

B. Release year and data code;

C. Species, grouped by release year and by data code; and

D. Drainage, grouped by release year and data code.

In addition, the number of fish released is totalled by year, drainage, or species where
applicable. The information in the form of the latter four groupings is available upon request.

RESULT

S 1983 Outmigration

The total number of fish tagged for release in 1983 was the lowest
since the first year of the project in 1976. Only 526,895 fish were coded-wire tagged and adipose
clipped. This includes 250,065 steelhead, 62,188 summer chinook and 214,642 spring chinook
salmon. No fall chinook salmon were tagged because of health related problems.
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Because of fish health problems, cost of tagging and the need to evaluate the timing of
the outmigration, several groups of fish were freeze branded, sometimes in conjunction with the
coded-wire tag. A total of 374,835 fish were freeze branded. Of these, 219,089 were in
conjunction with a coded-wire tag. In addition, two groups totalling 60,623 fish were marked
with ventral fin clips. The number of fish marked with either a single or a combination of marks
during the project year totalled 743,264. Though the total number of coded-wire tagged fish
was decreased, the total mark effort is comparable to previous years.

Unlike previous years, tagging operations were conducted at only four hatcheries,
Hagerman National, Dworshak National, McCall and Rapid River. All operations were completed
during winter except for an Age 0 chinook salmon study at Hagerman National. Fish health
presented problems throughout the year and prevented tagging several groups of fish.
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Key to Abbreviations used in Computer Listing of
Tagging Operations

DRN = Drainage

SA = Salmon River
CL = Clearwater River SN
= Snake River
CO = Columbia River

Mark Code: AD = Adipose clipped FB
= Freeze brand FC = Fin
clip
FL = Flourescent dye JT
= Jaw tagged

Purpose: Read Code in 2 letter increments

ID = Identification - Contribution
MH = Migration and homing
TN = Transportation
CC = Cold conditioning SR =
Size at release CN =
Control
AR = Age at release
HE = Hatchery evaluation RL
= Release location
ST = Stock identification

PA = Pahsimeroi A PB
= Pahsimeroi B DB =
Dworshak B

FL = Fall
SP = Spring
TR = Time at release DT
= Diet
OM = Oregon Moist Pellet DR
= Dry type
EA = Early release LT
= Late release
TM = Time of marking
MO = Morpholine

Number (14,30) = Days of a test VC =
Vaccinated

VB = Vibriosis



Mig Mode = M ig ra t i on  Mode

NATL = Natural
TRNL = Trucked then na tu ra l
BARG = Barge
TRCK = Truck
MISC = Combination of methods
NLTR = Natural then trucked
NLBG - Natural then barged
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Title: Anadromous Fish Marking and Recovery (Recovery Operations) ABSTRACT

Returns were compiled for 36 tag groups, which were released in 1977-79. Many of these
groups could not be used to evaluate contribution because they had insufficient recoveries or they
were not representative of the hatchery's production.

The total number of tag recoveries doubled in 1982, exceeding 7,000. Most were from
steelhead. Spring chinook salmon tag recoveries remain low.

Author:

Rodney C. Duke
Senior Fishery Research Biologist
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INTRODUCTION

Since 1976, the Idaho Department of Fish and Game has been tagging salmon and
steelhead juveniles to determine relative contribution and to evaluate research projects. The
major age components (one-ocean, two-ocean, three-ocean) of tagged fish released prior to
and including 1979 have returned to hatchery facilities.

Tag returns prior to and including 1978 outmigrations are complete. For the 1979
outmigration, some tag returns may still be forthcoming from downriver agencies and four-
ocean adults.

A substantial delay has existed in the return of tags from outside agencies. In the past
two years, this has improved and most tags are sent within a few months of recovery.
However, the dissemination of information regarding sampling rates is still a problem. To date,
only tag recoveries and sampling rates through 1978 have been published by the Regional
Mark Processing Center. This has made it difficult to publish conclusive contribution
estimates. However, most of Idaho's recoveries, exclusive of fall chinook recoveries, are from
the Columbia River fisheries. Sample rates for these fisheries are available from individual
investigators. I have compiled these sample rates in the Appendix. Sample information from
the ocean recoveries is more difficult to obtain since they are re-ported at each port of
landing and stratified by type of gear and weekly catch period. Because there are relatively
few ocean recoveries made for Idaho tag codes, it is difficult to locate all of the pertinent data
from individual investigators. However, it is not cost effective to delay research conclusions
for a few tag recoveries. As a general rule, the sample rate is approximately 20% for ocean
fisheries. By utilizing unpublished and assumed sampling rates, individual investigators can
expand the tag recoveries and draw final conclusions on various studies where there are
limited ocean recoveries.

At its inception, the coded-wire tagging project was designed to assess contribution to
fisheries. During the early years, survival of tagged fish was minimal, resulting in very few tag
returns and consequently, contribution estimates were not feasible or reliable. In recent years,
survival of tagged fish has been much greater and the number of tag recoveries has increased
dramatically. The program has also assisted fish cultural studies. These studies assess hatchery
and management techniques and are not representative of the normal hatchery product and,
therefore, are not expanded to represent the entire hatchery release. This has resulted in limited
information from which to draw conclusions about Idaho's contribution to the various fisheries.
Those stuides providing contribution information are analyzed in detail herein, as are unique
studies. The majority of the studies need analysis by individual investigators. Expanded tag
recoveries are presented to help facilitate the investigators' analysis.
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TECHNIQUES USED

Snout Recovery

At the time of tagging, all tagged fish were adipose clipped. This clip is retained
throughout the fish's life and identifies the adult as a coded-wire tagged fish. When a
clipped adult is recovered, the snout is removed and the tag extracted.

Snouts are recovered in various fisheries, at hatcheries, and on spawning-ground
surveys. For reporting and computer-coding purposes, recoveries include the following
types and groupings:

1. Hatchery rack (Hatch Rack) - includes all recoveries made at a hatchery facility
during normal spawn-taking activities. Those tags recovered from mortalities
occurring at the facility prior to spawning are also included in this category.

2. Experimental (Experiment) - includes those fish caught in various evaluation studies.
Most recoveries of this type occur in the Oregon test fisheries in the lower Columbia
River. The test zones follow the designation used for commercial landings. Generally,
only one test period is performed. This is generally on even days during the month of
April. Test locations are above the Williamette River at river mile 127 (Corbett-Zone
4) and below the Williamette River (Zone 2). Other test fisheries have been
conducted in May and September. These tests give an indication of the strength of
the upriver runs. This category may also include tags recovered from fish which die
during weiring, counting, or passage procedures.

3. Sport fish (Sport) - includes those recoveries made at the following
locations:

A. Ocean - all tags recovered from fish taken in the ocean sport fisheries off the
coasts of California, Alaska, Canada, Oregon, or Washington are included in
this category.

B. Columbia River sport - included in this category are all tags recovered from fish
taken in the Columbia River sport fishery. Almost all recreational fisheries
occur below Bonneville Dam. This area has been divided into ten sections by
Washington Department Fisheries (W.D.F.) and Oregon Department of Fish
and Wildlife (O.D.F.W.).

C. Idaho sport - all tags recovered from the Idaho sport fishery are included in this
category. Recoveries may be from a creel census or check station. However,
voluntary returns of tags from anglers are not included, but are categorized
below as "voluntary" for expansion purposes.
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4. Troll fisheries (Troll) - includes all ocean commercial troll fisheries. All coastal
states and Canada have commercial troll fisheries.

5. Spawning ground (Spawn Gr) - includes tag recoveries made by personnel
while surveying established stream sections for the purpose of evaluating
adult spawning.

6. Gill net (Gill Net) - includes all recoveries made from a legal commercial fishery
deploying gill nets. The main gill net fishery is in the Columbia River, although a
few ocean fisheries exist. The Columbia River gill net fishery is below Bonneville
Dam and is divided into five zones.

7. Indian gill net fishery (Indian Gill) - includes all tags re-covered from fish taken
legally in the commercial fishery above Bonneville Dam. This area is designated
as the Zone 6 fishery and is fished by the four Columbia River treaty tribes.

8. Indian ceremonial, treaty, and subsistence fisheries (Indian CTS) - includes all tag
recoveries from fish taken by members of any tribe whether the fishery is classified
for subsistence or ceremonial purposes. The tribe catching the fish will be listed as
the recovering agency regardless of the agency making the recovery;i.e., in Idaho, the
recovering agency will be Nez Perce, Shoshone-Bannock, etc., even though
Department personnel made the recovery.

9. Illegal harvest (Illegal Har) - includes those tags recovered from illegally-taken fish as
a result of normal or covert enforcement activities. These recoveries cannot be
expanded for contribution purposes.

10. Voluntary (Voluntary) - includes those tag recoveries from fish caught in Idaho during
a set season and which were not retrieved as part of a creel census or check
station count. Heads recovered during law enforcement checks when such checks
are not part of a creel census are included in this category. These recoveries are
not expanded for contribution purposes.

11. Seine (Seine) - includes those tags recovered from fish taken for commercial
purposes by seining on the high seas.

12. Indian troll fishery (Indian Troll) - includes those tags recovered from the commercial
troll fisheries conducted by Washington Indian tribes. The ocean fishery is located in
the Cape Flattery area and can be a year-round fishery. Information is only available
since 1980.

13. Net (Net) - includes those tags recovered from commerical net fisheries in the ocean where
the type of net is not known. Most of these recoveries are from Canada.
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14. Groundfish (Groundfish) - includes tags recovered from fish taken incidentally in
bottom trawls being used to catch various species of botton (ground) fish.

All of these fisheries are sampled periodically for adipose-clipped fish. The coastal
states also encourage voluntary returns from the sport fisheries. In the past two years, the
Idaho steelhead regulations were printed with information regarding the coded-wire
tagging program and a request for voluntary returns from the anglers. Guidelines to
Department personnel for the return and handling of heads or snouts were issued from the
Director's office in 1982.

Snouts are collected at hatcheries during spawning operations. Each fish that enters
the hatchery is examined for an adipose fin clip. When the fish is spawned, the snout is
removed, bagged and data recorded on sex, length, date taken and any abnormalities
observed.

Spawning ground surveys were conducted in the upper Salmon River and South
Fork Clearwater River drainages. Department personnel examined carcasses for adipose
fin clips. Data collected were the same for these fish as those recovered at the hatchery,
with the addition of whether or not the fish had completed spawning.

Tag Extraction

Tags were extracted from the snouts at our tag recovery laboratory. Upon
extraction, the code was read and the data recorded. All color-coded-wire tags used by
NMFS were returned to them for verification. Tag codes with an agency code other than
5 or 10 were returned to the originating agency. Data for all binary-coded tags were
recorded and entered into the computer program.

Computer Program and Report Generation Data

Format

All information was programmed into the computer using the Statistical Analysis
System (SAS) program. The recovery data from the coded-wire tagging program are divided
into three sections:

1. Adult Recovery Information. Information contained herein includes the name of the
recovering agency, the means of recovery, the location of recovery, physical data
about the fish and a file number where the tag is located for future reference. This
information is also grouped and can be located by data code, the means of
recovery, or the location of the recovery. Within each of these groupings, the tags
are summarized by data code and by year of return. Totals are given for each data
code, location, or type of recovery where applicable.

2. Juvenile Recoveries. The same information and groupings used in the adult recovery
procedure are available for juvenile recoveries. Juvenile recoveries are obtained from
research projects that sacrifice fish. Most recoveries come from the various hydroele
ctric
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projects, estuary sampling and high seas sampling programs. Not all juvenile
information is presently on the computer.

3. Charting. This section plots length-frequency information from returning adults.
Information is grouped by various parameters such as sex, data code, release year
and species; however, length information is often received in both total length and
fork length for the same species. Therefore, some inaccuracy does exist until all
information can be standardized. A standard measuring policy was adopted to
alleviate this problem. This report will not include the length-frequency information,
but individual investigators can request the information.

Report Generation

The adult recovery portion of the computer program has been modified to include a
report-generation portion. With this format, it is possible to generate a photo-ready report
suitable for inclusion into the annual report. The format displays the same adult recovery
information as the data organization format, except in a more readable and reduced manner.
The adult recovery information is listed by hatchery grouping of the tag codes with the
hatcheries listed alphabetically. This format allows tag groups to be dropped from the report
after a final analysis. Those tag groups released in 1976 and 1977 and reported as final in last
year's report will not be repeated in this or subsequent reports. The raw data is stored on tape
for future reference as needed.

Estimation Procedures

Estimating total fishery contributions for Idaho stocks is complex. Idaho stocks are inland
and contribute to several fisheries and come under the jurisdiction of several agencies before
returning to Idaho. Individual agencies have differing methods of calculating expansion factors.
Therefore, my estimates are basically the result of several different estimation procedures
applied to various fisheries. Confidence limits and variances on the estimates I receive are
generally not available.

I estimated total contribution by adding the estimated number of fish taken in the various
recovery areas. Basically, there are three recovery areas: the ocean, the Columbia River and
Idaho. Within each, however, are several components, each with its own unique circumstances
and, consequently, sampling and estimating procedures.

The ocean recovery area includes:

A. Recoveries in both sport and commercial fisheries from the four coastal states
and Canada;

B. Japanese fisheries;
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C. Japanese research vessels; and

D. Illegal and incidental harvest.

The Columbia River recovery area includes:

A. Non-Indian commercial gill net fishery;

B. Indian commercial gill net fishery;

C. Indian subsistence and ceremonial fisheries;

D. Recreational fisheries;

E. Upriver mortality due to dam passage;

F. Straying to hatchery racks along the Columbia River;

G. Straying to spawning grounds in upper Columbia River; and

H. Illegal harvest. The Idaho

recoveries include:

A. Sport fishery;

B. Indian treaty harvest;

C. Escapement/bypass;

D. Hatchery rack or spawning ground recoveries; and

E. Illegal harvest. To obtain estimates within these categories, I multiplied the total

number of observed tag recoveries within a component or fishery by an
expansion factor. This factor is calculated simply:

catch = Expansion Factorsample

For some fisheries, expanded estimates were obtained from published reports of the
Pacific Marine Fisheries Commission (1981, 1982). Recent expansion estimates for the treaty
and non-treaty commercial fisheries, the lower Columbia River sport fishery and the
Deschutes River sport fishery were obtained by personal communications with Paul Hirose,
Steven King and Robert Lindsay, respectively.

In studies suitable for determination of contribution to fisheries, I multiplied the expanded
recoveries in each component by the adult unmarked-tomark ratio as determined by spawning
records to obtain an estimated hatchery contribution to that component. I then summed all
components to obtain a total hatchery contribution for that particular brood year.
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In studies where the group was not representative of the hatchery production, the
summation of expanded recoveries is the contribution of only that group.

In multiple comparison studies, some control groups can be used
to evaluate a hatchery's production. In this situation, I made a total contribution estimate of the
hatchery by multiplying the expanded recoveries from the control group by the adult unmark:
mark ratio to obtain a total hatchery contribution of unmarked fish. I then summed the
expanded recoveries from the various components of the experimental groups. These
recoveries were then added to the total hatchery contribution of unmarked fish to obtain a total
estimate from the hatchery.

To compare differences between two or more experimental groups, I used a Chi square
test (Sokal and Rohlf 1969).

RESULTS

Contribution Estimates

Spring Chinook Salmon Hayden Creek

1979 - Data Code 5/4/54

Survival of chinook from Hayden Creek was low in prior years and this group was no
exception. From a total release of 58,200 tagged fish, only 16 tags were recovered. Two were
recovered in the lower Columbia River tribal fisheries; the remainder at the hatchery spawning
rack. The smolt-toadult survival of tagged fish back to the hatchery was only 0.02%.

Four tag groups were used to evaluate fish reared to Age 0 and Age 1+
at release time. Table 2 summarizes the expanded tag recoveries and relative contribution for
these groups. The total number of tag returns are in-sufficient to make statistically reliable
contribution estimates for the age-at-release experiments. The low recoveries are
representative of the overall poor survival of the 1978-79 hatchery releases. The smolt-to-adult
survival back to the hatchery for the 1978 outmigration was only 0.012%. The smolt-to-adult
survival of both Age 0 and Age 1+ tagged fish for that year was only 0.005%.

The smolt-to-adult survival back to the hatchery for the 1979 outmigration of both Age 0 and
Age 1+ fish was 0.033%, or 2.75 times better than the 1978 outmigration. However, Age 0 tagged
fish from the 1979 release returned at only a 0.004% ratio, which is less than the previous year.
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Information from 1979 suggest no benefit for the transporting of fish, which, in fact, may
cause homing problems. Though the returns are few in number, all recoveries of the naturally
migrating group were made at the hatchery. Only one of the four recoveries from the
transported group was recovered at the hatchery. The other three were recoved at Pelton Dam,
located on the Deschutes River, Oregon. Mainstem water temperature is not believed to be the
reason for entering the Deschutes, since they should have been in Idaho prior to their capture
date in late August, and other fish did return to Kooskia during the same time period.

Mackay Fish Hatchery 1979 -

Data Code 10/3/48

In 1979, a total of 122,000 tagged salmon were released into the upper Salmon River.
These fish were large, averaging 20.6/lb with some approaching 10/lb. Several smolts from this
tag group were captured when migrating up-stream late in the summer of 1979. It is not possible
to compute a smolt-toadult survival ratio since there was no permanent adult trapping facility
established until two-ocean fish returned. Even then, not all fish were captured.

A total of 63 recoveries were made from this group. This group contributed significantly
to the lower Columbia tribal fisheries. Though no sampling information is available for the 3
tags recovered in the Yakima ceremonial fishery, sampling data is available for the 6 Indian
gill net recoveries. If I assume a 50% sample rate for the Yakima Tribe, then 17 tagged fish
were taken in these fisheries, or 24% of the total expanded recoveries were returned from
these fisheries. The remaining recoveries were recovered at trapping facilities or on spawning
ground surveys.

Rapid River Fish Hatchery 1978

- Data Code 10/2/14

The 1978 release of marked fish was used to determine hatchery contribution. Forty-three
recoveries were made from this group. Two were recovered (3 after expansion) from the Indian
commercial and ceremonial fisheries in the Columbia. The remaining 41 were recovered at the
hatchery spawning rack. The total smolt-to-adult survival of marked fish was 0.032%.

1979 - Data Codes 10/4/15, 10/4/24

The 1979 smolt release from Rapid River was represented by the largest mark effort
designed to assess the contribution of Idaho's spring chinook salmon. A total of 249,257
tagged fish were released. During the years of expected return, a total of 228 tags were
recovered. Though this is more than in previous years, the overall smolt-to-adult survival back
to the hatchery of tagged fish was only 0.07%. The smolt-to-adult survival of all fish back to the
hatchery was 0.14%. Marked fish apparently survived only half as well as the normal hatchery
product. Based on this assumption, I calculated the adult contribution to the various fisheries.
Table 3 summarizes the contribution of the 1979 outmigration during the expected
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years of recovery. In estimating the contribution, it was necessary to assume a 20% sample rate
for the one-ocean recovery made by Canada. I could not expand the Indian ceremonial fishery
data because of the lack of sampling information supplied by the Columbia River Tribes. The
estimated contribution for this fishery should be considered low and may be 2-3 times higher.

Red River Rearing Pond

1978 - Data Code 10/3/28

A total of 37,300 tagged smolts was released in the fall of 1978 to evaluate
contribution. A total of 10 recoveries was made; four of these from the lower Columbia
River fisheries. The remaining six were recovered on spawning ground surveys. Though
the number of tag returns is too few to calculate contribution, the rearing pond did
contribute significantly to the escapement of chinook salmon into the South Fork
Clearwater drainage (Lindland 1983).

Summer Chinook Salmon

McCall Hatchery

1978 - Data Code 10/3/23

A total of 79,300 tagged fish were released in 1978 to evaluate contribution from
McCall Hatchery. The smolt-to-adult survival of tagged fish was better than in previous years
but remained extremely low at 0.090%. As a result, the total number of tag recoveries is
inadequate to make meaningful contribution efforts.

A total of 90 tags were recovered from this group. Most (82.2%) were recovered from
adults caught at the South Fork Salmon River trap. The remaining 17.8% or 16 tags were
recovered outside of the state of Idaho. Six of the sixteen tags were recovered at downriver
hatchery spawning racks indicating either homing or environmental problems. In 1979, one fish
was taken in the lower section of the Deschutes River sport fishery. In 1980, no fish were
recovered in the Deschutes; however, one was recovered at the Cowlitz Fish Hatchery. In 1981,
five recoveries were made on the Deschutes - four at Pelton Dam and one at Shearers Falls fish
trap. All recoveries were made during spawning operations in August and early September.

Three tag recoveries were made by Canada in their troll fishery. These represent the first
ocean recoveries of summer chinook on this project. These fish were all 4 years old (2-ocean)
and were caught in mid-June.

The Columbia River Indian fisheries also took several summer chinook. From the return
data, 37.5% of the out-of-state tag recoveries came from these fisheries.

1979 - Data Code 10/3/25

In 1979, a total of 116,200 tagged fish were released to evaluate contribution. The final
rearing of these fish took place at Mackay Fish Hatchery where the water temperature
remains about 520F. At release, these fish averaged 13.8/lb with many approaching 10/lb and
larger. The smolts did not migrate well as evidenced by the recovery of tags from large smolts

39



migrating upstream in late summer of the same year. One tag was also recovered in the
Deschutes sport fishery from an 11-inch (281 mm) smolt. Low adult returns were expected.
However, 111 tags were recovered from this group as adults. This is a smolt-to-adult survival of .
095%.

All tags except one were recovered at the adult trap on the South Fork Salmon River.
The age composition of tagged fish at return included 55% jacks (1-ocean), 35.1% 4-year-old
(2-ocean) and 9.9% 5-year-old (3-ocean).

Fall Chinook

Hagerman National Fish Hatchery

1979 - Data Codes 5/4/20, 5/4/21

A total of 195 tags have been recovered representing these two tag groups. Expansion of the
data is not yet possible because of the large number of tags recovered in ocean fisheries for which
sampling rates are not available to us. At present, 76.4% of the tag recoveries were made in
outside fisheries. Only 23.6% of the tags were recovered during spawn taking operations. After
expansion, the contribution to various fisheries may approach 80-90%.

Summer Steelhead

Dworshak National Fish Hatchery

1977 - Data Codes 10/13/7, 10/13/9, 10/13/10, 10/13/11, 10/13/12, 10/13/13 -
Homing and migration studies

The Idaho Cooperative Fishery Unit used six groups of tagged fish for various homing and
migration studies. Mortality was high prior to release with a range of 3.5% - 48.8% for the six
groups. The average mortality for the six groups was 36.7%. The highest mortality was in the
control group, the only group representative of normal production. Consequently, one of these
experiments is of value for contribution purposes. Table 4 is a summary of the recoveries after
expansion.

Though the sample size is small, tag recovery data indicates barging is better than trucking.
However, in both groups more recoveries were made in the lower Columbia River fisheries than
at the hatchery. Most of the recoveries were in the spring of the year, indicating homing related
problems. The data suggests trucked fish experienced a higher rate of disorientation.

In the Age I vs. Age II study, Age II tagged fish returned at a significantly higher rate than
Age I fish. However, mortality prior to release was low (3.5%) for the Age II fish and high (34.3%)
for the Age I fish. Precotialness was a problem with Age II rearing. Dworshak has recently
modified its facilities to raise only Age I fish.

In an attempt to evaluate imprinting, a group of fish was trucked upriver from the hatchery to
a release site on the Lochsa River. Since there was no terminal recovery site, evaluation of the
success and survival of these fish is impossible. There were a total of six returns from this group,
of which four were recovered during spawning operations at Dworshak. This indicates at
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least a portion of the fish did not bypass the hatchery and return to the release site.

1978 - Data Codes 10/2/31, 10/13/15 - Contribution, satellite
plant

In 1978, a study was initiated to evaluate another offsite release. A group of fish were
tagged and released behind the adult weir at Kooskia National Fish Hatchery which is
located upstream from Dworshak. Survival of these smolts to adults was good. The smolt-to-
adult survival back to the hatchery was 0.32%. There were four recoveries made at
Dworshak and 189 at Kooskia for a straying rate into Dworshak of 2.1%. The preliminary
results of this experiment have been utilized and offsite releases are presently made
upstream from the hatchery in an attempt to increase fishing opportunities.

The group of fish released in 1978 at Dworshak Hatchery was designed
to evaluate contribution. I question if this group is representative of the hatchery since the fish
were from one pond and one system.

Ideally, there should be tagged fish representing all three water reuse systems. In calculating
contribution, I assumed it was representative and I used an adult return ratio for expansion
purposes. Table 5 summarizes tag recoveries and contribution estimates.

1979 - Data Codes 10/5/33, 10/5/34, 5/4/25 - Migration, homing

In a 1979 study conducted by the Cooperative Fishery Unit, Age I sub-smolts were
allowed to migrate voluntarily from the ponds. Two groups representing these fish were tagged
for release. Those not migrating were held over for a two-year rearing program. One of the tag
groups (10/5/33) was released at the hatchery to migrate naturally. The other group (10/5/34) was
trucked to a barge and taken to below Bonneville Dam.

Neither group is represented by a large number of tag recoveries. A total of 23 recoveries
have been made from the hatchery-released group, and 14 from the barged group. All of the
recoveries from the barged group were recovered at 4 years old (2-ocean). The river migrant group
was represented by recoveries from 6 four years old and 17 five years old (3-ocean) fish. Three of
the recoveries from five years old fish were taken in the Indian gill net fishery. There is no evidence
of homing problems in either group.

Another group of fish was released in 1979 to evaluate an Age II release. Survival of these fish
was good as indicated by the 234 tag recoveries. The adult-to-smolt ratio at the hatchery was 0.
46%. A summary of the tag recoveries after expansion is contained in Table 4.

Hagerman National Fish Hatchery

1979 - Data Codes 5/4/22, 5/4/23, 5/4/24

These three tag groups were used in a study designed to evaluate fish reared in a
hatchery with a constant water temperature and then cold
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conditioned prior to their release into the river. This study was conducted by the Idaho
Cooperative Fishery Unit. The marking was done by the Fish and Wildlife Service. These
groups do not lend themselves to contribution estimates. I have summarized the expanded
tag recovery data in Table 6.

Steelhead

Niagara Springs Fish Hatchery

1977 - Data Codes 10/2/34, 10/2/35, 10/2/36 - Feed trials

In 1977, a feed trial was initiated to test the hypothesis that fish fed Oregon Moist
Pellet (OMP) prior to release would have a higher survival resulting in more adult returns. Fish
were fed OMP for 14 days and 30 days prior to release. The regular dry diet was fed to a
control group. The test group were additionally marked with fluorescent grit. Mortality in all
three groups was high and averaged 8.7% prior to release. A high rate of handling probably
added to the mortality.

The outmigration conditions in 1977 were the poorest on record. A drought in that year
caused delays and high mortalities at the dams as the fish had to pass through the turbines.
Insufficient tag returns mullifies the experiment. A total of 33 tags were returned from an
experimental release of 149,700. This reflects only 0.022% survival of the three groups,
collectively.

1978 - Data Codes 10/3/35, 10/3/46, 10/3/47, 10/3/49 - Homing and migration

In 1978, a study was initiated to determine imprinting and homing capabilities of
steelhead. Four groups were released representing different treatments during the rearing cycle.
Three groups originated from Dworshak B stock. One group (10/3/45) was reared at Dworshak
and then taken to Niagara Springs as fry in October 1977. A second group (10/3/46) was taken
as eggs directly to Niagara Springs Hatchery and reared. A third group (10/3/49) was reared at
Dworshak to smolt size and released into the Pahsimeroi River. The fourth group (10/3/47) was
Pahsimeroi A stock and represented the normal product of Niagara Springs Hatchery. All
groups reared at Niagara Springs suffered high losses due to furunculosis. Mortality prior to re-
lease averaged 34.9% and went as high as 42.2% in the group taken as fry from Dworshak to
Niagara Springs. The B stock fish performed poorly throughout the rearing cycle (Charles
Quidor, pers. comm.).

During the expected years of return, only 11 tags were recovered from the fish raised at
Niagara Springs, including the control group. A total of 115 recoveries were made from the
Dworshak raised group. The study did demonstrate that there is no serious homing problems
and that imprinting can occur at smolting time. All 11 tag recoveries from fish reared at Niagara
Springs were recovered at the Pahsimeroi trapping facility. A total of 94
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recoveries from the Dworshak raised group (10/3/49) also returned back to the Pahsimeroi
trap or were caught in the Salmon River sport fishery. Only 4 recoveries from this group
were recovered at Dworshak Hatchery. This represents a 4.1% straying rate and
demonstrates the ability of fish to bypass the water system where reared and continue on to
their release location. Table 7 summarizes all tag recoveries after expansion.

1979 - Data Codes 10/3/43, 10/3/44 - Time at release

In 1979, two releases were made to evaluate time of release. One group (10/3/43)
was released in mid-March. The second group (10/3/44) was released in early April. Both
groups had good returns in comparison to previous years with a total of 306 recoveries at
the hatchery rack. The smolt-to-adult survival of tagged fish to the hatchery was 0.21%
and 0.31% for the early and late release groups, respectively. This is a significant
difference in the survival of the two groups.

Contribution estimates for the 1977 and 1978 studies were not possible because of low
tag returns. For the 1979 release, I combined both groups for contribution purposes. By
combining both release groups, it not only increased the sample size but represented the
hatchery's releases across time. I also assumed no returning five year old (3-ocean) fish for
these tag groups since they are "A" stock and normally do not return as 3-ocean fish.
However, I did have one tag recovered from a five year old fish by age but in length was only
as large as a four year old fish.

The smolt-to-adult survival of the hatchery release back to the spawning rack was 0.
37%. The smolt-to-adult survival of tagged fish back to the spawning rack was 0.26%. I
determined the contribution rates by utilizing the adult return mark ratio. Contribution
estimates were not determined for the fish released in 1980 because more returns are
expected this next year. Table 8 summarizes the contribution of the 1979 release to the
various fisheries.

Tag Recoveries

A computerized listing of tag recoveries (Appendix) summarizes all recoveries for those
groups that are not finalized. The recoveries are by hatchery, listed in alphabetical order. Within
each hatchery, the tag groups are listed numerically by data code. Totals appear for each run
year, along with the total brood year recoveries.

DISCUSSIO

N Estimating Procedures

The contribution estimates presented are the most complete since the study began in 1976.
In previous years, high smolt mortality resulted in so few
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returns that contribution estimates were not practical or were based on extremely small
samples. I have also been delayed in making contribution estimates by a lack of sampling
rate information. This problem still exists, but by obtaining information from individual
investigators, I have been able to complete those groups which have recoveries from areas
where sampling rate information is available.

To calculate the estimates, two methods can be utilized for expansion purposes. At
present, almost all agencies utilize a smolt mark-to-unmark ratio for calculating expansion. This
method, referred to as the "standard" model is represented by:

Total fish recovered =Total fish released x total tags recovered Total tags released

In the above equation,

Total tags recovered = Expansion factor x total decoded tags.

The following assumptions are necessary for this model to be valid:

1. The tagged fish are representative of the defined group; i.e., they are representatively
sampled and are treated the same as the untagged fish both before and after tagging.

2. Tag shedding is nonexistent or is estimated and adjusted.

3. No differential mortality exists between tagged and untagged numbers of the group from
tagging to release, or if differential mortality exists, it can be estimated and adjusted.
Also, no differential mortality occurs from release to recovery, or if it occurs, it can be
estimated and adjusted.

4. No differential growth exists between tagged and untagged fish affecting catch
distribution in time or area.

5. No differential susceptibility to the fishery exists between tagged and untagged fish.

6. No misidentification of tagged and untagged fish exists (e.g., tagged fish belong to
the proper release group, have been adipose fin clipped, and not regenerated the
adipose fin).

The other method which can be used, and the one that I prefer, utilizes an adult
unmarked-to-mark ratio, referred to as the Alternative Model. This model is simply defined as:

Total fish recovered= Total fish returned x total tags recovered Total Tags returned
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In the above equation,

Total tags recovered = Expansion factor x total decoded tags.

The following assumptions are necessary for this model to be valid:

1. Straying into the return site must be nonexistent or estimated and adjusted.

2. No differential straying away from return site exists between tagged and
untagged fish of the defined group.

3. Tag shedding does not occur between harvest and return.

4. No differential mortality from harvest to return exists between tagged and
untagged fish.

5. No differential susceptibility to fisheries exist between tagged and untagged fish.

6. To estimate the number of untagged fish, the defined group must be the only group
present at the time of assessment, or the proportion of untagged fish from other
groups must be estimated.

I prefer the alternative method to calculate Idaho's contribution because:

1. There appears to be a differential in survival of marked and unmarked fish.

2. The standard model is dependent on an accurate value for the total hatchery release.
To date, few hatcheries have the capability of accurately counting their total
releases. If the total number of fish released is greater than the recorded number,
then the actual contribution is underestimated. If the total number of fish released is
less than the recorded number, then the actual contribution is overestimated. The
alternative model is not dependent on this value.

3. Use of the alternative method requires accurate records of length frequency
distribution, total returning adults and an estimate of hatchery bypass. In Idaho,
almost all hatcheries trap 100% of the fish run or the number bypassed is estimated
or known. Accurate records are kept at all hatcheries of those items necessary for the
alternative model to be accurate.

4. In the past, downriver sampling programs targeted marked fish for use in indexing
and passage studies. In some years, the number of tagged fish sacrificed was
large, changing the release mark-to-unmark ratio. The standard model is directly
affected by these practices and must be adjusted. The alternative model already
reflects this difference.
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5. In Idaho, straying into return sites by adults other than those destined to a specific hatchery appears to
be insignificant.

In the more detailed contribution estimates, I included exploitation rates of the
available fish. These figures were derived by applying the total estimated contribution from
a brood year and calculating the percentage of fish harvested in relation to the number
actually available in the fishery as indicated by tag returns. This information, as well as the
estimates, have wide variances.

Tag Recoveries

From 1981 to 1982, the number of tags recovered almost doubled. Most of these
recoveries are from summer steelhead. Improved survival of steel-head smolts in recent
years is the reason. Spring chinook salmon tag recoveries remain low. Summer chinook tag
recoveries are increasing. In the past year, summer chinook tag recoveries made up the
majority of the salmon tag recoveries received by the laboratory. Tags from fall chinook
salmon continue to be recovered in the ocean fisheries. Almost all tag recoveries from ocean
fisheries are from fall chinook.

Contribution Estimates

In recent years the survival of fall chinook smolts has greatly in-creased. As a result,
the tagged fish are being caught in every fishery from Alaska and Canada to the mouth of
the Columbia River.

Steelhead contribution estimates mainly represent the harvest of fish in the Columbia
River Basin. Though there has been speculation that there is a high loss of steelhead in the
Japanese squid fishery, this has not been verified.
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